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(57)Abstract: 

PURPOSE: To conduct the connection of tubes surely by 
providing a temperature detecting means to detect the 
temperature of a wafer that fuses and cuts off flexible tubes, in 
the case of a connection device in which tow flexible tubes are 
held by means of clamps and cutting off is carried out and a 
clamp is made to move so that cut-off end portions may be 
stuck closely to each other. 

CONSTITUTION: In the case of an aseptic connection device 
for flexible tubes, at least two flexible tubes are held in a 
parallel state by means of clamps 2, 3, and flexible tubes 48, 49 
are cut off between the clamps 2, 3 by means of a cutting off 
device. At least one of the clamps 2, 3 is moved by means of a 
drive means so that the fellow end portions of the cut-off 
flexible tubes 48, 49 that are to be connected to each other 
may be stuck closely to each other, and the cutting off means 
is moved up and down between the clamps 2, 3 by means of a 
cutting off means driving means. The cutting off means 5 
possesses a wafer 6 of a thin plate shape to fuse and cut off 
the flexible tubes 48, 49, a temperature detecting means 7 to 
detect the temperature of the wafer 6, a heat transmissible flat plate member 76 and an adiabatic 
member 74. 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original precisely. 

2 **** s hows the word which can not be translated. 
3. In the drawings, any words are not translated. 



[Claim(s)] 

[Claim 1] It is equipment for joining a flexible tube in sterile. This equipment The 1st clamp and the 2nd 
clamp which hold at least two flexible tubes in the parallel condition, The cutting means for cutting said 
flexible tube between this 1 st clamp and the 2nd clamp, The migration means to which either [ at least ] said 
1st clamp or said 2nd clamp is moved so that both the edges to which the flexible tube cut by this cutting 
means is joined may stick, It has a cutting means driving means for moving said cutting means up and down 
between said 1 st clamp and the 2nd clamp. Said cutting means The wafer attaching part which holds being 
exchangeable and mostly the sheet metal- like wafer and this wafer for carrying out melting cutting of said 
flexible tube in the perpendicular condition, Flexible tube sterile junction equipment characterized by having 
the temperature detection means for detecting the temperature of a wafer, the heat-conducting characteristic 
monotonous member fixed to the wafer contact side front face of this temperature detection means, and the 
heat insulation member by which wafer non-contact side surface immobilization of this temperature 
detection means was carried out. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention carries out heating fusion of at least two flexible tubes, and relates to 

the flexible tube sterile junction equipment for connecting in sterile. 

[0002] 

[Description of the Prior Art] At the time of tube connection of the blood collecting bag in a transfusion 
system and a constituent-of-blood bag, and exchange of the dialysing fluid bag in continuous ambulatory PD 
(CAPD), and an effluent bag, it is necessary to connect a tube in sterile. As equipment which makes sterile 
connection of such a tube, it is shown in JP,61-30582,B and there is a thing. The equipment shown in this 
JP,61-30582,B is a tube contact which carries out heating fusion of the tube and is connected. And 
illustration of the example of conventional sterile junction equipment has the device as shown drawing 26 . 
The 1st clamp 1 1 1 and the 2nd clamp 1 10 which hold two flexible tubes 1 15,1 16 which should connect the 
junction equipment 100 shown in drawing 26 R> 6 in the parallel condition, The cutting means 1 14 for 
cutting a flexible tube between the 1st clamp 1 1 1 and the 2nd clamp 110 (wafer), The migration means 113 
to which the 1st clamp is moved so that both the edges to which the flexible tube cut by the cutting means is 
joined may face each other through a wafer, The cutting means 1 14 is moved up, melting cutting of the 
flexible tube is carried out, and it has the migration means 1 12 for moving the wafer after cutting caudad. 
[0003] With this sterile junction equipment, and after heating the sheet metal-like wafer 1 14, It is made to 
move more nearly up than the lower part between the 1st clamp 111 and the 2nd clamp 1 10. After carrying 
out melting cutting of the flexible tube 1 15,1 16 between the 1st and 2nd clamps, After moving the 1st clamp 
111 back so that both the edges to which the cut flexible tube is joined may stick (retreat), a wafer is moved 
caudad again, both the edges to which a flexible tube is joined are stuck, and it joins. 
[0004] 

[Problem(s) to be Solved by the Invention] And with above junction equipment 100, it does not have the 
temperature detection means of the wafer by observation, but wafer temperature is computed by the 
operation from the temperature resistive characteristic of a wafer by measuring a wafer electrical potential 
difference. However, there was a danger of being unable to perform exact temperature detection, having 
originated in this, and producing the underheat of a wafer and overheating by difference of each physical 
properties of a wafer etc. Moreover, with above sterile junction equipment 100, in order to carry out melting 
cutting of the flexible tube between the 1st clamp and the 2nd clamp with a wafer Move the heated wafer 
more nearly up than the lower part between the 1st clamp and the 2nd clamp, and melting cutting of the tube 
is carried out. After moving the 1 st clamp 1 1 1 back so that both the edges to which the cut flexible tube is 
joined may stick (retreat), a wafer is moved caudad again. Although a wafer contacts a tube and cuts a tube 
by melting in the case of upper part migration, it receives the force committed caudad from a tube at the 
time of contact. Moreover, in the case of descent, the wafer is in the condition of having been grasped by the 
tube cut by melting, and receives the force committed more nearly up than a tube. Therefore, a wafer 
receives the force from a tube also in any of upper part migration and descent, and distortion of a curve etc. 
may arise [ a wafer ] according to the force, or a wafer may be inserted into a tube and it may fall out from a 
wafer attachment component. So, with above sterile junction equipment 100, in order to press down a wafer, 
the wafer is pushed and held with the spring 121 with which the tip carried out the shape of a cutting edge. 
And if the press with this cutting-edge-like spring 121 is too strong, since maintenance of the perpendicular 
condition of a wafer will become difficult, the wafer is held as a wafer is beforehand moved to the cutting- 
edge-like spring 121 position a little. However, when setting arose for the cutting-edge-like spring 121, even 
if it was in any at the time of a wafer rise and descent, maintenance of the perpendicular condition of a wafer 
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became difficult, it might originate also in this, the cutting plane of a tube might turn into a curve side a 
little, and, for this reason, poor junction of a tube might be produced. Then, the purpose of this invention 
cancels the trouble of the above-mentioned conventional technique, can perform temperature detection by 
the observation of a wafer, and can make almost perpendicular the cutting plane of the flexible tube by 
which melting cutting is carried out, and offers the flexible tube sterile junction equipment which can ensure 
junction of a tube. 
[0005] 

[Means for Solving the Problem] It is equipment for joining a flexible tube in sterile which attains the 
above-mentioned purpose. This equipment The 1 st clamp and the 2nd clamp which hold at least two flexible 
tubes in the parallel condition, The cutting means for cutting said flexible tube between this 1st clamp and 
the 2nd clamp, The migration means to which either [ at least ] said 1 st clamp or said 2nd clamp is moved so 
that both the edges to which the flexible tube cut by this cutting means is joined may stick, It has a cutting 
means driving means for moving said cutting means up and down between said 1st clamp and the 2nd 
clamp. Said cutting means The wafer attaching part which holds the sheet metal-like wafer and this wafer 
for carrying out melting cutting of said flexible tube exchangeable, It is sterile junction equipment which has 
the temperature detection means for detecting the temperature of a wafer, the heat-conducting characteristic 
monotonous member fixed to the wafer contact side front face of this temperature detection means, and the 
heat insulation member by which wafer non-contact side surface immobilization of this temperature 
detection means was carried out. And as for said sterile junction equipment, it is desirable to have the 
temperature detection means attaching part which holds a temperature detection means so that the heat- 
conducting characteristic monotonous member fixed to said temperature detection means may be pressed 
against the point side face of the wafer held by said wafer attaching part. Moreover, the upper part of a 
wafer and that it is the upper part of the interior heating element of a wafer have especially desirable press of 
the wafer by said temperature detection means attaching part. As for said heat-conducting characteristic 
monotonous member, it is desirable that it is a metal plate. As for said heat insulation member, it is desirable 
to be prepared between a temperature detection means and a temperature detection means attaching part. 
Moreover, as for said temperature detection means attaching part, it is desirable to press said heat- 
conducting characteristic monotonous member against the point side face of the wafer held by said wafer 
attaching part with a certain amount of resiliency. And as for said sterile junction equipment, it is desirable 
to have the wafer heating control means which is detected by said temperature detection means and 
performs temperature control of said wafer based on a signal. Then, the flexible tube sterile junction 
equipment of this invention is explained with reference to a drawing. The 1 st clamp 3 and the 2nd clamp 2 
which this flexible tube sterile junction equipment 1 is equipment for joining a flexible tube in sterile, and 
hold at least two flexible tubes in the parallel condition, The cutting means 5 for cutting the flexible tubes 48 
and 49 between the 1st clamp 3 and the 2nd clamp 2, The migration means to which either [ at least ] the 1st 
clamp 3 or the 2nd clamp 2 is moved so that both the edges to which the flexible tubes 48 and 49 cut by the 
cutting means 5 are joined may stick, It has a cutting means driving means for moving the cutting means 5 
up and down between the 1st clamp 3 and the 2nd clamp 2. The cutting means 5 The wafer attaching part 
which holds the sheet metal-like wafer for carrying out melting cutting of the flexible tubes 48 and 49, and 6 
and a wafer 6 exchangeable, It has the temperature detection means 7 for detecting the temperature of a 
wafer, the heat-conducting characteristic monotonous member 76 fixed to the wafer contact side front face 
of the temperature detection means 7, and the heat insulation member 74 by which wafer non-contact side 
surface immobilization of the temperature detection means 7 was carried out. 

[0006] Drawing 1 is the perspective view of one example of the flexible tube sterile junction equipment of 
this invention. Drawing 2 is the perspective view showing the condition of having contained in the case the 
sterile junction equipment shown in drawin g 1 , and drawing 3 is the block diagram showing an example of 
the electrical circuit used for the sterile junction equipment of this invention. Drawing 4 is the plan of one 
example of the flexible tube sterile junction equipment of this invention. Drawing 5 is the electrical circuit 
block diagram showing an example of the wafer heating control means of the electrical circuit of the sterile 
junction equipment of this invention. 

[0007] Next, the device of the sterile whole junction equipment 1 is explained. This sterile junction 
equipment 1 has the 1st clamp 3 and the 2nd clamp 2 which hold at least two flexible tubes in the parallel 
condition, as shown in drawin g 1 , drawin g 2 , drawin g 4 , and drawin g 17 . By rotation of the gear 30 
rotated by actuation of a motor, the gear 3 1 rotated by rotation of a gear 30, and a gear 3 1 The arm 1 8 for a 
drive for moving the prevention member 1 1 for preventing shakiness by the home position of the frame 9 to 
which the both ends of the shaft 32 to rotate and a shaft were fixed pivotable, and the 1st clamp 3, 
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microswitches 13, 14, and 15, and the 1st clamp 3, and the 1st clamp 3 Shakiness of the cam 17 for making 
the cam 19, the cutting means 5, the cutting means 5, and the 2nd clamp for making it move drive, the press 
member 33 which presses the 2nd clamp 2 to the 1st clamp side, the specification-part material 25 which 
regulates the retreat location of the 1st clamp 3, and the 1st clamp 3 The induction member 26 for guiding 
the spring member 27 for preventing, the wafer exchange lever 22, the wafer cartridge 8, the wafer cartridge 
exchange lever 24, the used wafer housing grasping member 28, and a used wafer to a housing, the used 
wafer housing 29, and a control panel 50 It has. 

[0008] As shown in drawing 3 , moreover, the sterile junction equipment 1 of this example The source 43 
for wafer heating of a constant voltage which has the rectification power circuit 41 which changes AC 
power supply into a direct current, and a predetermined electrical potential difference changes, The motor 
42 by which a power source is similarly supplied from this source 43 of a constant voltage, and the 
controller 40 for controlling a motor 42 and the wafer heating control circuit 44, The wafer 6 for heating 
melting to cut a flexible tube and the temperature detection means 7 of this wafer 6, It has the wafer heating 
control means 44 which controls heating of a wafer 6 by controlling the power sent to a wafer 6 from the 
source 43 of a constant voltage based on the signal from the temperature detection means 7. Moreover, as 
shown in drawing_5 , the connection terminal 9 for connecting the source 43 of a constant voltage and a 
wafer electrically is formed. And the reset switch 69 for returning equipment is electrically connected to the 
wafer heating control means 44 after actuation of a wafer short circuit, and the wafer heating control means 
44 is electrically connected with the controller 40. Moreover, a microswitch SW1 (13), a microswitch SW2 
(14), a microswitch SW3 (15), a microswitch SW4 (72), a microswitch SW5 (73), the microswitch SW6 
(74), the electric power switch 51 prepared in the input panel 50, the initiation switch 52, and the clamp 
reset switch 53 are electrically connected to the controller 40, and the buzzer 45 which operates further with 
the signal outputted from a controller 40 is formed. A motor 42 is a driving source which makes the cutting 
means 5, the 1st clamp 3, and the 2nd clamp 2 drive. 

[0009] And the 1st clamp migration device to which the 1st clamp 3 is moved so that both edges 48a from 
which this sterile junction equipment 1 was cut by the cutting means 5, and to which the flexible tubes 48 
and 49 are joined, and 49a may face each other, It has the locomotive function for making a tubeside move 
the cutting means 5 (to upper part), and making it move in the direction (caudad) again separated from a 
tube after cutting, and the 2nd clamp migration device moved in the direction which approaches and 
estranges the 2nd clamp 2 to the 1st clamp 3. It is what makes it move to a cutting means drive up 
perpendicularly to the shaft of two tubes, and moves the cutting means 5 to it caudad after tube cutting. The 
1st clamp migration device It is what moves the 1st clamp 3 in the rectangular direction in the level 
condition to the shaft of two tubes (concrete — back) after tube cutting, the 2nd clamp migration device The 
2nd clamp 2 is moved in parallel very only in the level condition to the shaft of two tubes so that the 1 st 
clamp side may be approached. 

[0010] Next, a cutting means is explained using a drawing. Drawing 6 is the left side view showing an 
example of the cutting means used for the junction equipment of this invention. Drawing 7 It is the right side 
view showing an example of the cutting means used for the junction equipment of this invention. Drawin g 8 
It is the plan of the cutting means shown in drawin g 6 and drawin g 7 , drawing 9 is the front view of the 
cutting means shown in drawing 6 and drawing 7 , drawing..!. 0 is the A- A end-of-line side Fig. of drawing 
8 , and drawing 1 1 R> 1 is the cross-section partial diagrammatic view of the cutting means when cutting in 
a part for the B-B line part of drawingJO . As a wafer 6, a side-face configuration is the thing of the shape 
of sheet metal which carried out the rectangle, and what has the metal plate specifically bent so that it might 
face each other, the insulating layer formed in the inside of this metal plate, the resistor formed so that the 
above-mentioned metal plate might not be contacted in this insulating layer, and the terminal for 
energization prepared in the both ends of this resistor is used suitably. 

[001 1] And as shown in drawing 8 and drawing_9 , the cutting means 5 has the wafer attaching part member 
81, and a wafer heating unit and the temperature detection means attaching part 83 (following and 
temperature detection means attaching part 83). Furthermore, the cutting means 5 has 5d of hinge regions 
which can be rotated freely, fixed part 5e for fixing the cutting means 5 to a body 9, and arm section 5c, as 
shown in drawing . 6 R> 6 and drawing JE . The wafer attaching part 81 is constituted by the lower member 
60, the wafer side-face attachment component 67 fixed while being laid in the flat side which the top face 
forms, and the wafer lower side- face attachment component 61 fixed to the side face of the lower member 
60. The wafer 6 is held by between the wafer side-face attachment component 67 and the wafer lower side- 
face attachment component 61 exchangeable. And as shown in drawing 6 , it has wafer back side-face 
attaching part 67b located back, has become space from wafer front side-face attaching part 67a of the shape 
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of a column extended more nearly up than a lower part, and this front side-face attaching part 67a between 
wafer front side-face attaching part 67a and back side-face attaching part 67b, and is in the condition that the 
wafer was exposed at the wafer side-face attachment component 67. Moreover, more back than wafer back 
side-face attaching part 67b, there is a window part and the standby wafer 69 is exposed. The wafer contact 
side side face of wafer front side-face attaching part 67a and back side-face attaching part 67b is a flat side. 
[0012] Furthermore, back, as shown in drawin g 6 , drawin g 7 , and drawing 8 , as for the wafer attaching 
part 81 of the cutting means 5, it is desirable to have the wafer back up migration prevention section. In this 
example, the wafer back up migration prevention member 62 formed in the top face behind the wafer side- 
face attachment component 67 by the metal plate is formed. The wafer back up migration prevention 
member 63 forms the flare part of a wafer while the whole side face has projected in the direction of a wafer 
and wraps the upper part of a standby wafer entirely, as shown in drawing 8 . Furthermore, edge 62a which 
projects ahead is constituted so that it may be located in the upper part behind a wafer 6. Thereby, with two 
cut flexible tubes, since a wafer 6 can also prevent migration in the back section of a wafer even if it moves 
a wafer caudad in the condition of having been pushed from the both-sides side, it can prevent certainly the 
wafer migration which is different from a motion of a cutting means. The wafer back up migration 
prevention member 62 may be formed in the top face behind the wafer lower side-face attachment 
component 61 instead of the wafer side-face attachment component 67. Moreover, the standby wafer 
maintenance bolt 71 is formed in the wafer side-face attachment component 67. 

[0013] And as shown in drawing,! , drawing 8 , and drawing 9 , it is fixed to the right lateral of the wafer 
attaching part 81, and the temperature detection means attaching part 83 has the temperature detection 
means 7 for temperature detection of the electrical connection terminal 9 for wafer heating, and a wafer, and 
the temperature detection means attachment component 64. As a temperature detection means 7, it is 
desirable that they are a thermocouple or a resistance bulb. ** which is a sheath form thermocouple or a 
resistance bulb, especially a sheath form thermocouple are desirable more preferably. 
[0014] And as shown in drawing.! , the edge of the temperature detection means attachment component 64 
and the lower part of the electrical connection terminal 9 are being fixed to fixed part 60a of the lower 
member 60 of the wafer attaching part 81 , and two terminals 9a and 9a extended from the electrical 
connection terminal 9 contact a wafer 6, and supply heating current to a wafer. And the connector 66 is 
connected to the posterior part of the electrical connection terminal 9. Moreover, the temperature detection 
means 7 is connected with the code in connection 7a. And as shown in drawing 8 , the temperature detection 
means attachment component 64 is crooked, and is pressing the point in which the temperature detection 
means 7 is formed in the condition of having been fixed in fixed part 60a of the lower member 60 to the 
wafer 6 side. Thereby, the temperature detection means 7 can be certainly stuck to a wafer 6, and it becomes 
possible to perform exact temperature detection. Furthermore, by forming mostly the wafer maintenance 
side of wafer front side-face attaching part 67a of the wafer side-face attachment component 67 in a 
perpendicular condition, and pressing the front side face of a wafer as mentioned above, a wafer can be held 
in the perpendicular condition, therefore, the cutting plane of the tube cut will also become perpendicular 
and junction of a tube will become a more positive thing. As especially shown in drawin g 8 , it is desirable 
that press of the wafer by the temperature detection means attachment component 64 carries out so that it 
may become the upper part of a wafer. Thus, a wafer can be more certainly held in the perpendicular 
condition by pressing in the upper part. Furthermore, with this sterile junction equipment, the heat- 
conducting characteristic monotonous member 76 is being fixed to the field which contacts the wafer 6 of 
the temperature detection means 7 as shown in dr awin g 9 , drawing 10 , and drawing_li . The metal plate 
formed as a heat-conducting characteristic monotonous member 76 with stainless steel, high metal, for 
example, copper, of heat-conducting characteristic, etc. is suitable. And as a configuration of the 
monotonous member 76, circular, an ellipse form, a polygon (for example, a square, a pentagon), etc. are 
good at any. Thus, while press area which presses the wafer by the temperature detection means by forming 
the heat-conducting characteristic monotonous member 76 in the field in contact with the wafer 6 of the 
temperature detection means 7 can be made large and maintenance of the perpendicular condition of a wafer 
becomes more certain by this, thermal association with a wafer front face and a temperature detection means 
becomes dense, and a more exact temperature signal can be acquired. Furthermore, the heat insulation 
member 74 is formed between the temperature detection means 7 and the temperature detection means 
attachment component 64. By forming this heat insulation member 74, that the temperature detection means 
7 is cooled by the open air decreases, and temperature detection can be ensured. As a heat insulation 
member 74, heat resistant resin is used and polyimide system resin is suitable. 

[0015] And as shown in drawing 8 , drawing 9 , and drawing 10 , the upper part of the temperature detection 
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means attachment component 64 is projected to the wafer side, and or that edge crosses the upper part of a 
wafer 6 and contacts wafer front side-face attaching part 67a, it is formed so that a wafer front side-face 
attaching part may be exceeded a little like drawing 9 and drawing 10 , and this edge forms the wafer front 
up migration prevention section 63. By forming such the wafer front up migration prevention section 63, a 
wafer 6 with two cut flexible tubes Since migration of a wafer is prevented by the wafer front up migration 
prevention section 63 even if it moves a wafer caudad (it is about a cutting means) in the condition of having 
been pushed from the both-sides side It does not become as [ the condition that the wafer was held by the 
thrust between flexible tubes and the wafer was inserted between tubes ], and a wafer 6 can be caudad 
moved with a cutting means. 

[0016] Furthermore, as shown in drawin g 9 and drawing 10 , the wafer front up migration prevention 
section 63 which the point of the temperature detection means attachment component 64 forms is extent 
which crosses the upper part of a wafer 6 and is applied to wafer front side-face attaching part 67a a little, 
and it is desirable to seldom have projected to the wafer front side-face attaching part 67a side. If the wafer 
exchange lever 22 shown in drawing 4 is lengthened in case a wafer 6 is exchanged, lever point 22a will 
advance ahead, and as shown in drawing 12 , it will invade between the temperature detection means 
attachment component 64 and the wafer lower side- face attachment component 61 . Thereby, press of a 
wafer is canceled by the temperature detection means attachment component 64, and the temperature 
detection means attachment component 64 is estranged from a wafer 6. And it falls in a housing 29, a used 
wafer also being pushed with the standby wafer pushed by the wafer exchange lever, passing along the 
induction member 26 shown in drawing 2 and drawing 4 , and inclining ahead. In case wafer exchange is 
carried out by forming the wafer front up migration prevention section 63 as mentioned above, since it 
estranges from a wafer 6 with the temperature detection means attachment component 64, the posterior part 
cannot be caught and the wafer front up migration prevention section 63 can be certainly dropped in a 
housing 29, when a wafer 6 inclines ahead. 

[0017] Next, the wafer heating control means shown in drawing 5 is explained. What has the metal plate 
bent as a wafer 6 so that it might face each other, the insulating layer formed in the inside of this metal plate, 
the resistor formed so that the above-mentioned metal plate might not be contacted in this insulating layer, 
and the terminal for energization prepared in the both ends of this resistor is used suitably. And since a 
resistor generates heat by energization, generation of heat of a resistor is conducted to a metal plate, and the 
whole wafer generates heat by energization. And resistance changes with generation of heat according [ a 
resistor ] to energization. Therefore, the source of a constant voltage is only used and temperature control of 
enough wafers cannot be performed only by adjusting the electric power supply to a wafer. So, with the 
sterile junction equipment 1 of this example, it has the wafer heating control means. 

[001 8] As shown in drawin g 5 , as for the wafer heating control means 44, it is desirable to have the wafer 
heating control circuit 55 and the amendment wafer temperature calculation circuit 51, and to have the wafer 
short circuit protection network 65 further, as shown in drawjngjS . The wafer heating control circuit 55 has 
the Pulse-Density-Modulation signal output part 59 computed based on the output of ** from the 
temperature detection means 7, and controls the source 43 of a constant voltage by the Pulse-Density- 
Modulation signal. Having the deflection signal output part 57 which outputs the deflection signal of the 
amendment temperature specifically computed by the amendment wafer temperature calculation section 56 
which computes amendment wafer temperature, and the calculation section based on the output of the wafer 
temperature detection means 7, and whenever [ purpose stoving temperature / of a wafer ], the Pulse- 
Density-Modulation signal output part 59 outputs a Pulse-Density-Modulation signal based on a deflection 
signal. As a temperature detection means 7, it is desirable that they are a thermocouple or a resistance bulb. 
More preferably, it is a sheath form thermocouple or a resistance bulb, and a sheath form thermocouple is 
desirable especially. 

[0019] If the heating control means 44 is more concretely explained using drawing 5 , the temperature 
detection signal a from the thermocouple which is the temperature detection means 7 will be inputted into 
the PID amendment machine 1 (proportionality and differential / integral amendment machine 1 ) which is 
the amendment wafer temperature calculation section 56, and the amended amendment temperature signal b 
will be outputted. With this PID amendment machine 56, it is formula lb=l-/K-a- (1+K1 and T-da/dt), for 
example... (1) 

It is alike and correction value is computed more. K is the coupling coefficient of a wafer and a 
thermocouple, Kl is a correction factor resulting from the flexible tube cut, and T is the thermal time 
constant of a thermocouple. The purpose which performs such amendment is to perform [ performing 
amendment (K) based on the heat-conduction loss between a wafer and a thermocouple, and ] amendment in 
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consideration of the thermal time constant (T) of a thermocouple. And as shown in a formula 1 , the 
amendment temperature signalsl/K are highly computed by Kl and T-da/dt, while wafer temperature is 
rising from the surveyed wafer temperature signal a, since b is a constant. The temperature which a 
thermocouple detects is the internal temperature of a thermocouple, and has delay to the skin temperature of 
a wafer. However, since the delay of a thermocouple is approximated to first-order lag, it considers as a time 
constant T and the secondary progress operation of a time constant T is conversely performed as a 
correction function by performing the above-mentioned amendment, wafer skin temperature is correctly 
[ without a time lag ] computable. 

[0020] Moreover, exact wafer skin temperature is correctly [ without a time lag ] computable by performing 
amendment as shown in a formula 1 also at the time of wafer temperature descent. And it will become a 
formula 2 if a formula 1 is rewritten in consideration of a sampling time (**t). 
b(t+**t) =l-/K-a(t+**t) - {l+Kl.T/**t- [a(t+**t)-a (t)]} ... (2) 

Thus, the amendment temperature signal b computed is compared with the target wafer temperature signal c, 
and the deflection signal d is outputted by the deflection signal output part 57. This deflection signal d is 
inputted into the PID amendment machine 2 designed by the suitable transfer function in order to raise the 
responsibility of a control system, and it is outputted as an amendment deflection signal e. This amendment 
deflection signal e is inputted into the PWM (Pulse Density Modulation) signal creation circuit 59. The 
PWM signal creation circuit 59 synchronizes with the predetermined frequency created by the above- 
mentioned amendment deflection signal e and the above-mentioned subcarrier oscillator circuit 60, and 
outputs the signal (pulse train signal which carried out the PWM modulation) f of the pulse width 
proportional to the amendment deflection signal e. This pulse train signal f passes along a gate circuit 61, 
and flows into the drive circuit 62. The drive circuit 62 is constituted by a transistor, a thyristor, etc. which 
are a solid-state-switching component, inputted pulse train signal g acts as switching and a timing signal, 
and only when pulse train signal g is in the condition of H, the source of a constant voltage and a wafer are 
connected. Connection between the drive circuit 62 and a wafer 6 is made with the connection terminal 9. 
The source 43 of a constant voltage and a wafer 6 are intermittently connected based on pulse train signal g, 
and a wafer is controlled by the wafer temperature made into the purpose. 

[0021] Next, a wafer short circuit protection network is explained using drawing 5 R> 5. In a normal state, 
since the signal j from a comparator 67 is not inputted into a latch circuit 68, the latch circuit 68 is always 
outputting the signal of H to a gate circuit 61 (AND circuit). For this reason, a gate circuit outputs Signal g 
to the drive circuit 62 according to ON/OFF (H/L) of the PWM signal f. And as shown in drawing 5 , the 
shunt resistance 66 is connected electrically and the electrical potential difference V of the shunt resistance 
66 is compared with the wafer 6 by the comparator 67 with the programmed voltage Vset. In a normal state, 
since it is lower than a programmed voltage Vset, Signal j is not outputted for the electrical potential 
difference V during shunt resistance from a comparator 67. However, if a wafer 6 short-circuits, since the 
current beyond a convention will flow to the shunt resistance 66, if the electrical potential difference V of 
the shunt resistance 66 rises and it becomes large from a programmed voltage Vset, Signal j will be 
outputted to a latch circuit 68 from a comparator 67. The latch circuit 68 has the function to hold the 
condition, once Signal j is inputted. For this reason, once Signal j is inputted, the signal of L will always be 
outputted to a gate circuit 61 (AND circuit). For this reason, the signal g based on the PWM signal f is no 
longer outputted to the drive circuit 62, and a circuit is protected from a gate circuit 61 . And if a reset switch 
69 is pushed after exchanging the wafer which caused short circuit accident, a latch circuit 68 will output the 
signal of H to a gate circuit 61 (AND circuit). Once reset-signal k is inputted, a latch circuit 68 will hold the 
condition and will return to a normal state. 

[0022] Next, the 1st and 2nd clamps 3 and 2 are explained. The 1st and 2nd clamps 3 and 2 are constituted 
as shown in drawin g 1 R> 1, drawing 4 , drawing 14 , and drawin g 1 7 . Specifically, the 1st clamp 3 has 
base 3b, covering 3a attached in this base 3b pivotable, and clamp standing-ways 3c to which base 3b was 
fixed, as shown in drawing 17 . And this clamp standing-ways 3c is being fixed to the linear table. The 
linear table is constituted by 3n of rail members prepared in the lower part of movable carriage 3c fixed to 
the inferior surface of tongue of clamp standing-ways 3c, and movable carriage 3c. And on this linear table, 
to the shaft of the tubes 48 and 49 to join, there is no distortion and the 1st clamp 3 is moved so that a 
perpendicular direction and both the edges to which in other words the cut flexible tube is joined may face 
each other. Therefore, the 1st clamp migration device is constituted from sterile junction equipment 1 of this 
example by the above-mentioned linear table, a motor, a gear 30, the gear 31, the shaft 32, the arm 18 for a 
drive, and the cam 19. And with this junction equipment 1, as shown in drawing 1 and drawing^ , the spring 
member 27 which connects the back of 1st clamp standing-ways 3c and the frame of junction equipment 1 is 
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formed, the 1st clamp 3 is in the condition of always having been pulled back, and shakiness of the 1st 
clamp 3 (correctly 1st clamp standing- ways 3c) is made into few things. Moreover, as shown in dr awin g 1 
and dr awin g 4 , the prevention member 1 1 for preventing shakiness of the 1st clamp 2 in the tube stowed 
position (location in the condition that in other words the 1st clamp came out to the foremost) of the 1st 
clamp 3 is being fixed to the side face of a frame 9. Therefore, the 1 st clamp 3 is in the condition back 
pulled by the spring member 27, i.e., the condition which does not have shakiness in a back side, and shakes 
and can move [ at a tube stowed position ] no longer ahead from it by the prevention member in the front. 
Therefore, the 1st clamp 3 consists of tube stowed positions so that there may be no shakiness. Moreover, as 
shown injunction equipment 1 at drawing.! and drawing 4 , the specification-part material 25 which 
regulates the maximum migration location behind the 1st clamp 3 (correctly 1st clamp standing-ways 3c) is 
formed. 

[0023] The 2nd clamp 2 has clamp standing-ways 2c by which covering 2a attached pivotable and base 2b 
were fixed to base 2b and this base 2b, as shown in drawing 4 , drawin g 14 , and drawin g 1717 . And this 
clamp standing-ways 2c is being fixed to the linear table. The linear table is constituted by 2n of rail 
members prepared in the lower part of movable carriage 2c fixed to the inferior surface of tongue of clamp 
standing-ways 2c, and movable carriage 2c. And on this linear table, to the shaft of the tubes 48 and 49 to 
join, the 2nd clamp 2 does not have distortion only in an parallel direction and the direction which 
approaches and estranges the 2nd clamp 2 to the 1st clamp 3, and, in other words, is moved to it. 
[0024] Moreover, as shown in drawing. 4 and drawing J 4 , the press member 33 is formed between the 
frame of junction equipment 1, and clamp standing-ways 2c, and the 2nd clamp 2 (correctly 2nd clamp 
standing -ways 2c) is always pushed on the 1 st clamp side. As a press member, a spring member is used 
suitably. And what has the thrust of the press member 33 weaker than the repulsive force of a flexible tube 
when grasping the 1st and 2nd clamps 3 and 2 as two flexible tubes 48 and 49 were crushed is used, and 
when a flexible tube is grasped, this press member 33 is constituted so that the 2nd clamp 2 may move in the 
direction estranged a little from the 1st clamp 3. Therefore, the 2nd clamp migration device is constituted 
from sterile junction equipment 1 of this example by the above-mentioned linear table, a motor, a gear 30, 
the gear 31, the shaft 32, the cam 17, and the press member 33. 

[0025] And as shown in drawin g 1 7 , the 1 st clamp 3 and the 2nd clamp 2 are constituted so that the tube to 
hold may be held in the condition of having crushed aslant. Clamps 3 and 2 have the coverings 3a and 2a 
attached in base 3b and 2b possible [ revolution ], and in base 3b and 2b, in order to **** two tubes, they 
have two slots 3f and 3e established in parallel, and 2f and 2e. And the serrated knife-like lock out members 
3h and 2h are formed in the end face of base 3b of the part which Slots 3f and 3e and Slots 2f and 2e face, 
and 2b. And the lock out members 3g and 2g of the shape of a serrated knife of the configuration 
corresponding to the lock out members 3h and 2h of the above-mentioned base 3b and 2b are formed in 
Coverings 3a and 2a. The internal surface of Coverings 3a and 2a is flat. And to Coverings 3a and 2a, it has 
the revolution cam, respectively, and this revolution cam will engage with the roller of base 3b and 2b, if 
Coverings 3a and 2a are closed. And when Coverings 3a and 2a are closed, two tubes are aslant crushed by 
between 3h of lock out members of base 3b, and 3g of lock out members of covering 3a, and between 2h of 
lock out members of base 2b, and 2g of lock out members of covering 2a, and are held in the condition of 
having blockaded. Moreover, since the 1st clamp 3 has lobe 3i which projects in the 2nd clamp direction and 
it has crevice 2i to which the 2nd clamp 2 contains this lobe 3i, the 2nd clamp 2 is constituted so that it 
cannot blockade, if the 1st clamp 1 is not blockaded. 

[0026] And two cams 19 and 17 are being fixed and sterile junction equipment 1 rotates cams 19 and 17 
with rotation of a gear 31, as are shown in drawing 1 , and it has the gear 30 rotated by the motor, and the 
gear 3 1 rotated by rotation of this gear 30 and is shown in the shaft 32 of a gear 3 1 at drawing 1 4 . And cam- 
groove 19a for the 1st clamp drive of a configuration as shown in drawing 15 is prepared in the right lateral 
of a cam 19. And the arm 18 for the 1st clamp migration which has follower 18a which slides on the inside 
of cam-groove 19a of a cam 19 in the center section is formed, moreover, the lower limit of an arm 18 is 
supported by the frame 9 rotatable by supporting-point 18b, and the upper limit of an arm 18 is boiled by 
supporting-point 18c prepared in clamp standing-ways 3c of the 1st clamp 3, and is supported rotatable. 
Therefore, along with 3n of rail members of a linear table, as shown in drawing J 5 , the 1st clamp 3 moves 
to the rectangular direction back in the level condition to the shaft of two tubes by rotation of a cam 19, as 
shown in an arrow head according to the configuration of cam-groove 1 9a. 

[0027] The cutting means 5 is shown in drawing_13 , and it has wafer attaching part 5a which holds a wafer 
exchangeable, arm section 5c in which wafer attaching part 5a was prepared caudad, follower 5b prepared in 
the edge of arm section 5c, and 5d of hinge regions and attachment section 5e to a frame 9 as mentioned 
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above. And it can circle to a frame 9 by 5d of hinge regions. Follower 5b prepared in the edge of arm section 
5c slides on the inside of cam-groove 17a of a cam 17, as shown in drawing 13 , and the cutting means 5 
moves up and down with the configuration of a cam groove. 

[0028] And the cam 17 has cam-groove 17a for a cutting means drive in the left lateral, as shown in drawing 
13 and drawing 1 6 . And follower 5b of the cutting means 5 is located in cam-groove 17a of a cam 17, and 
slides on the inside of cam-groove 17a in accordance with the configuration of a cam groove. Therefore, by 
rotation of a cam 17, as shown in dra win g 16 , the cutting means 5 will move to a rectangular cross and the 
perpendicular direction upper and lower sides to the shaft of two tubes, if it puts in another way up and 
down according to the configuration of cam-groove 17a. Furthermore, the cam 17 has cam-groove 17c for 
the drive of the 2nd clamp 2 in the center section, as shown in drawing 14 . Cam-groove 17c has 17f of left 
laterals, and right lateral 1 7e, and controls the location of the 2nd clamp by 1 7f of left laterals, and right 
lateral 17e. In 2nd clamp standing-ways 2c, it has the lobe extended caudad, and the follower 20 is formed at 
the tip. This follower 20 slides on the inside of cam-groove 17c for the drive of the 2nd clamp 2. And 
between the side faces of a follower 20 and cam-groove 17c, as shown in drawing 14 , it is formed so that 
the clearance between some may be made. And since 2nd clamp standing-ways 2c is always pushed by the 
spring member 33, in a normal state, a follower 20 comes to contact 17f of left laterals of cam-groove 17c, 
and the clearance between some is made between a follower 20 and right lateral 17e of cam-groove 17c 
However, as mentioned above, if two tubes are held by the 1st and 2nd clamps 3 and 2, since it blockades 
and two clamps 3 and 2 hold, respectively so that two tubes may be crushed, they will arise [ the repulsive 
force resulting from lock out of a tube ]. And in the condition that clamps 3 and 2 hold a tube, since the 
thing of the force smaller than the repulsive force resulting from lock out of the above-mentioned tube is 
used, as shown in drawing 14 , a follower 20 comes to contact right lateral 17e of cam-groove 17c, and the 
clearance between some is made by the spring member 33 between a follower 20 and 17f of left laterals of 
cam-groove 17c. However, since the repulsive force to which a tube originates in cutting **** and lock out 
of a tube with the above-mentioned cutting means 5 disappears, return and a follower 20 come to contact 
17f of left laterals of cam-groove 17c, and the clearance between some is made in a normal state between a 
follower 20 and right lateral 17e of cam-groove 17c. Thus, it is constituted so that the sliding surface of the 
cam groove which a follower 20 contacts may change with an operation of the spring member 33 and the 
repulsive force of a tube with time. 

[0029] And as shown in drawing 14 , 17d of crevices is formed in 17f of left laterals. Since the stage when a 
follower 20 passes 17d part of this crevice is after cutting of a tube by the cutting means, a follower 20 is in 
the condition which meets and is sliding on 17f of left laterals of a cam groove 17, and, therefore, a follower 
20 goes into crevice 17 part. For this reason, the 2nd clamp 2 will move in the 1 st clamp 3 direction by the 
depth of 17d of crevices. Thereby, junction of a tube becomes more certain. And 17g of crevices is 
established also in right lateral 17e of cam-groove 17c. 17g of this crevice is a thing for cleaning of the 
inside of clamps 3 and 2. The 2nd clamp 2 can be moved in the direction estranged from the 1st clamp 3, 
and, thereby, a clearance is formed between the 1st clamp 3 and the 2nd clamp until a follower 20 contacts 
17g of crevices by pushing the 2nd clamp 2 on the spring member 33 side by preparing 17g of this crevice. 
It becomes possible to clean with the cotton swab containing the solvent which can dissolve the formation 
ingredient of tubes cut to some extent, such as a cleaning member, for example, alcohol etc., into the formed 
gap. 17g of this crevice is established in the location which faces mostly 17d (part into which ****** of the 
2nd clamp 2 is performed) of crevices of 17f of left laterals, as shown in drawin g 14 . When the follower 20 
formed in the lobe to which 2nd clamp standing-ways 2c is extended caudad is contained in 1 7d part of 
crevices, it is in the condition which joined both the tubes made into the purpose after tube cutting, and the 
2nd clamp stops in this condition. Moreover, the 1st clamp is also already stopped and the 1st clamp 3 is in 
the location which shifted from the 2nd clamp. As shown in draw ing 1 , the 1st clamp 3 is retreating from 
the 2nd clamp 2, and, specifically, the 1st clamp 3 has it in the location which shifted from the 2nd clamp. 
For this reason, in this condition, the inside of the point of the 2nd clamp 2 is exposed a little, and has also 
exposed the inside of the back end section of the 1st clamp a little further. Therefore, the cleaning is easy for 
the inside of the 2nd clamp 2 and the 1st clamp 3 which were exposed. 

[0030] Next, an operation of the sterile junction equipment 1 of this invention is explained using a drawing. 
Drawing_18 is a timing chart which shows actuation of a cutting means, the 1st clamp, and the 2nd clamp. 
Drawin g 19 , drawin g 20 , and drawing 21 are the flow charts for explaining an operation of sterile junction 
equipment. Drawin g 22 R> 2, drawin g 23 , drawin g 24 , and drawin g 25 are the explanatory views for 
explaining an operation of sterile junction equipment. With this junction equipment 1, the 1st clamp 3 at the 
time of junction activity termination serves as a location which shifted from the 2nd clamp 2, and is in the 
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halt location of the timing chart of drawing 18 . The include angle of the axis of abscissa of the timing chart 
of drawin g 1 8 makes 0 degree a zero (condition whose location of the 1st clamp and the 2nd clamp suits), 
and, in other words, are angle of rotation of the shaft 32 of the subsequent gear 31, and a thing which shows 
the movement toward the cutting means at the time of angle of rotation of a cam 17 and a cam 19 (wafer), 
the 1st clamp 3, and the 2nd clamp 2. 

[003 1 ] First, as first shown in drawing L9 of a flow chart, the electric power switch 5 1 prepared in the panel 
50 of drawing 3 is pushed. By CPU which constitutes by this the controller 40 shown in drawing 3 , when it 
judges whether it is normal (isn't there any omission of an internal connector, or isn't there specifically any 
open circuit of a thermocouple, or isn't there any defect in the source of an internal constant voltage?) and 
there is the above, a buzzer carries out singing of the junction equipment 1. Then, the clamp reset switch 53 
prepared in the panel 50 of drawin g 3 R> 3 is pushed. By CPU, it judges whether the 1st and 2nd clamps are 
open, whether there are any 1st and 2nd clamps in a zero, and whether a wafer exchange lever is in a zero. 
In addition, since the clamp used with the sterile junction equipment 1 of this example has lobe 3i to which 
the 1st clamp 3 projects in the 2nd clamp direction as mentioned above and it has crevice 2i to which the 
2nd clamp 2 contains this lobe 3i, the 2nd clamp 2 is constituted so that it cannot blockade, if the 1st clamp 

1 is not blockaded. For this reason, it is detected by the microswitch 13 with which ON/OFF of the 1st and 
2nd clamps being open is carried out by the lever 16 which contacts, and this lever 16 when the 2nd clamp is 
blockaded. When OFF, a **** cage, and the 2nd clamp 2 are blockaded, a lever 16 is contacted, a lever 16 
moves, and, specifically, a microswitch 13 makes a microswitch 13 ON condition, when the 2nd clamp is in 
a release condition. The ON/OFF signal of this microswitch 13 is inputted into a controller 40. It is judged 
that there are no 1st and 2nd clamps in a zero when a microswitch SW5 (73) and SW6 (74) detect the slot 
prepared on the periphery of each cam. It is detected by the microswitch 14 that the wafer exchange lever 22 
is in a zero. When a microswitch 14 serves as ON when a lever 22 is in a zero, and there is nothing at a zero, 
OFF comes and the ON/OFF signal of this microswitch 14 is inputted into a controller 40. 

[0032] And as shown in drawing 19 , when all four above-mentioned points are YES(s), a motor is operated 
and the 1st and 2nd clamps are returned to a zero. Moreover, an abnormality lamp puts out the light by in 
No, BUSA's carrying out singing, and an abnormality lamp's lighting up, performing manual discharge, and 
pushing at least one reset switch among four above-mentioned points. After the 1st and 2nd clamps arrive at 
a zero, the 1st and 2nd clamps are equipped with two flexible tubes 48 and 49. The 1st and 2nd clamps 3 and 

2 in this condition are in the condition that 2f faced mutually slot 3e which is in the condition which both 
opened wide, and was prepared for both, and 2e and 3f, as [ show / in drawing 17 ]. And the slots 3f and 2f 
of a near side are equipped with the tube 49 in use, and the slots 3e and 2e by the side of the back are 
equipped with the intact tube 48 connected. And after blockading the 1st and 2nd clamps 3 as mentioned 
above, the wafer exchange lever 22 is pushed on a clamp side, and wafers are exchanged. By pushing the 
wafer exchange lever 22 on a clamp side, a wafer newer than the inside of the wafer cartridge 8 is taken out, 
and while push and a standby wafer are equipped with the used wafer with which push and a standby wafer 
were equipped with the standby wafer with which the cutting means 5 is equipped with a new wafer by the 
cutting means 5 in an operating location, a used wafer is contained in the used wafer housing 29. By then, 
CPU which constitutes the controller 40 which will shift to ** of the flow chart of drawing 20 if the 
initiation switch 52 of a panel 50 is pushed, and is shown in drawing 3 [ whether the 1st and 2nd clamps 
have closed, whether a wafer is exchange settled, and ] Whether the 1st and 2nd clamps are in a zero, 
whether a wafer exchange lever is in a zero, and whether the 1st and 2nd clamps have closed When the 2nd 
clamp is blockaded, it is detected by the lever 16 which contacts, and the microswitch 13 in which ON/OFF 
is carried out by this lever 16. When the 2nd clamp is in a release condition, OFF has come, when the 2nd 
clamp 2 is blockaded, a lever 16 is contacted, a lever 16 moves, and, specifically, a microswitch 13 makes a 
microswitch 1 3 ON condition. The ON/OFF signal of this microswitch 1 3 is inputted into a controller 40. If 
whether a wafer is exchange settled does push and a wafer exchange activity in the clamp direction for the 
wafer exchange lever 22, since the exchange lever 22 makes a microswitch 15 turn on once, it will be 
detected whether it was exchanged by ON signal from a microswitch 15. The ON/OFF signal of a 
microswitch 1 5 is inputted into a controller 40. Whether the 1st and 2nd clamps are in a zero detects with 
microswitches 5 and 6 as mentioned above. 

[0033] And as shown in drawing.20 , in No, BUSA carries out singing and returns to ** of drawing. 19 at 
least one of the four above-mentioned points. Moreover, when all the four above-mentioned points are YES 
(s), the working lamp 47 lights up and heating of a wafer is started, it judges whether a wafer current is 
beyond the set point after heating initiation of a wafer, and a wafer short-circuits this --**** — it is for 
judging. And when a wafer current is not below the set point (the electrical potential difference concerning 
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shunt resistance beyond a predetermined value), after waiting for 0.3 seconds, it judges whether a wafer 
current is set point within the limits. When a wafer is a used thing, since resistance falls for the heat history 
of a resistor, this measures a wafer current, detects whether it is in a setting range (inside of tolerance) as 
compared with the wafer current set up beforehand, and, thereby, judges electrically whether a wafer is 
used. After BUSA carries out singing, suspending heating of a wafer, and the abnormality lamp in a wafer 
lighting up and pushing a reset switch when the above-mentioned wafer current is beyond the set point, and 
when an above-mentioned wafer current is not in a setting range (when the wafer has short-circuited) (when 
a wafer is used), it shifts to flow chart ** of drawing 19 . And heating of a wafer is continued when it is in a 
setting range (inside of tolerance) as compared with a wafer current. Heating of a wafer 6 is performed 
controlling the source 43 of a constant voltage by the Pulse-Density-Modulation signal computed based on 
the temperature detection output of the thermocouple 7 which is a wafer temperature detection means, and 
in order to prevent superfluous heating of a wafer, when it judges whether the heating time of a wafer is 
predetermined within a time, and it judges whether a wafer current is below a predetermined value and the 
wafer has caused short circuit accident below the predetermined value that is, immediately, BUSA carries 
out singing, suspends heating of a wafer, and shifts to flow chart ** of drawing 19 . And if the temperature 
of a wafer reaches laying temperature, it shifts to flow chart ** of drawin g 21 , and a motor operates, 
thereby, a gear 30, a gear 31, and cams 19 and 17 will rotate, a cutting means (wafer) will go up, and 
****** by the side of cutting of a tube, retreat of the 1st clamp, descent of a cutting means (wafer), and the 
1st clamp of the 2nd clamp will be performed. 

[0034] If it explains concretely, when a cam 17 rotates in the direction of an arrow head, follower 5b of the 
cutting means 5 will slide the inside of cam-groove 17a first. From the condition that the zero O of a cam 
groove shown in drawing 16 and drawing .18 at the beginning touched follower 5b, the point A of cam- 
groove 17a shown in drawing 16 and drawing _1_8 comes to contact follower 5b. And as shown in drawing 
18 , gently-sloping, the cutting means 5 goes up and two flexible tubes are cut from the condition that the 
point A of cam-groove 17a shown in drawin g 16 and drawing 18 contacts follower 5b in the meantime, until 
the point B of cam-groove 17a results in the condition of contacting follower 5b. If it explains using dra wing 
22 and drawin g 23 , two tubes 48 and 49 are held by the 1st clamp 3 and the 2nd clamp 2, the tube parts 48a 
and 49a located between the 1 st clamp 3 and the 2nd clamp 2 are formed, and the wafer 6 of a cutting means 
is located in the lower part. And melting cutting of both is carried out in the tube parts 48a and 49a located 
between the 1 st clamp 3 of two tubes, and the 2nd clamp 2 by rotation of a cam 1 7 as mentioned above as 
when the cutting means 5 (wafer 6) goes up shows to drawing 23 . And although not illustrated to drawing 
22 thru/or drawing_25 with the sterile junction equipment of this example Since the temperature detection 
means is pressed against the point side face of a wafer by the temperature detection means attaching part 83 
which the wafer is mostly held by the wafer attaching part at the perpendicular condition, and holds a wafer 
temperature detection means further In case melting cutting of the tubes 48 and 49 is carried out with a 
wafer, even if it receives the force committed caudad from tubes 48 and 49, a wafer can be maintained in the 
perpendicular condition and, therefore, the cutting plane of the tube cut will also become perpendicular. 
[0035] And as shown in drawing 16 R> 6 and drawing 1 8 , the condition that the cutting means 5 went up is 
maintained, and the edge from which Tubes 48a and 49a were cut is fully dissolved, until it results in the 
condition that the point C of cam-groove 17a contacts follower 5b from the condition that the point B of 
cam-groove 17a shown in drawing 16 contacts follower 5b. And as shown in drawing 16 and drawing 18 , 
the cutting means 5 descends gently-sloping, until the point E of cam-groove 1 7a results [ from the 
condition that the point C of cam-groove 1 7a shown in drawing 16 and drawingj 8 contacts follower 5b ] in 
the condition of contacting follower 5b. Moreover, as shown in drawing .15 , when a cam 19 rotates in the 
direction of an arrow head, follower 1 8a prepared in the arm 18 for moving the 1st clamp slides the inside of 
cam-groove 19a. From the condition that the zero O of a cam groove shown in drawin g 15 and drawing 18 
at the beginning touched follower 1 8a, the point F of cam-groove 19a shown in draw ing 15 and drawing 18 
comes to contact follower 18a. As shown in the timing chart of drawing 18 , follower 18a results in cam- 
groove 19 a point F early a little rather than follower 5b of the cutting means 5 results in the point B of cam- 
groove 17a. And as shown in d rawin g 18 , gradually, the 1st clamp 3 retreats, will be in the condition which 
shows in drawing 24 , and will be in the condition that the tube parts 49a and 48a joined faced each other 
through the wafer 6, until the point G of cam-groove 19a results [ from the condition that the point F of cam- 
groove 19a contacts follower 18a ] in the condition of contacting follower 18a, as shown in drawing 15 and 
drawing 1 8 . As shown in the timing chart of drawingJ8 , this condition is maintained from the condition 
that the point G of cam-groove 19a contacts follower 18a until the point C of cam-groove 17a results in the 
condition of contacting follower 5b. And the condition of drawing J24 is maintained until the location of the 
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1st clamp results [ from the condition that Point G contacts follower 18a ] in the condition that the point H 
of cam-groove 19a contacts follower 18a. In addition, as the cutting means 5 is shown in drawing 16 and 
drawing 18 until the point E of cam-groove 17a results [ from the condition that the point C of cam-groove 
1 7a shown in drawing 16 and drawin g 1 8 contacts follower 5b as mentioned above ] in the condition of 
contacting follower 5b, it descends gently-sloping and the tube parts 48a and 49a joined contact. And 
although there is a danger that a wafer 6 will curve conjointly with the force to which the wafer 6 is in the 
condition of having been pinched by the cut tubes 48 and 49, the force in which it holds a wafer 6 in the 
condition tends to work, and it is going to move the cutting means 5 caudad in case the cutting means 5 
descends Since the upper part of a wafer is pressed with the sterile junction equipment of this example by 
the heat-conducting characteristic monotonous member fixed to the wafer contact side face of a temperature 
detection means as mentioned above Both holding power which holds with the above-mentioned tube, and 
can oppose the force, and a tube depends, and driving force which drives the cutting means 5 below can 
hold a wafer in the perpendicular condition, also where a load is carried out to a wafer. Moreover, since, as 
for the point upper part of a wafer 6, migration is controlled by the wafer front side-face attaching part 63 of 
the temperature detection means attaching part 83 as shown in drawing 24 and dr aw ing 25 even if a wafer 
moves, where a perpendicular condition is held, a wafer 6 moves caudad certainly with migration of a 
cutting means. 

[0036] And in other words, as it is mostly called the time of resulting in the condition which descent of the 
cutting means 5 ended, and the condition that the point E of cam-groove 17a contacts follower 5b to 
coincidence drawin g 14 and is shown in drawin g 1 8 , the 2nd clamp 2 performs ****** to the 1st clamp 
side. As shown in drawing 14 and drawing 18 , specifically the point M of 17d of left laterals of cam-groove 
17c Gradually until the point L of a left lateral results [ from the condition of contacting the follower 20 for 
making the 2nd clamp 2 driving ] in the condition of contacting a follower 20 the 2nd clamp 2 It moves to 
the 1st clamp 3 side, and the condition of having ******( e d) \ s maintained until the point K of 17d of 
crevices results [ from the condition that the point LK of 17d of crevices of cam-groove 17c contacts a 
follower 20 ] in the condition of contacting a follower 20. By this ******, since both of the tube parts 48a 
and 49a stick certainly, they can make both junction a more positive thing. And gradually, the 2nd clamp 2 
moves in the direction separated from the 1st clamp 3 side, and actuation of a motor stops it to this ****** 
until the point J of 17f of left laterals results [ from the condition that the point K of 17d of crevices of cam- 
groove 1 7c contacts a follower 20 ] in the condition of contacting a follower 20. 

[0037] Therefore, the 1st clamp 3 in the stopped location serves as location shifted like drawin g 24 , as the 
location of the 2nd clamp 2 is shown in drawing 25 . And if wafer temperature is detected by the 
thermocouple and wafer temperature becomes below the set point as shown in the flow chart of drawing 2 1 
R> 1, a run light will put out the light and BUSA will carry out singing. And as shown in d_rawing.2_5 , the 
junction activity of a tube is completed by opening the 1st clamp 2 and the 2nd clamp 3, and taking out a 
tube. 
[0038] 

[Effect of the Invention] The sterile junction equipment of this invention is equipment for joining a flexible 
tube in sterile. This equipment The 1 st clamp and the 2nd clamp which hold at least two flexible tubes in the 
parallel condition, The cutting means for cutting said flexible tube between this 1 st clamp and the 2nd 
clamp, The migration means to which either [ at least ] said 1st clamp or said 2nd clamp is moved so that 
both the edges to which the flexible tube cut by this cutting means is joined may stick, It has a cutting means 
driving means for moving said cutting means up and down between said 1st clamp and the 2nd clamp. Said 
cutting means The sheet metal-like wafer and this wafer for carrying out melting cutting of said flexible tube 
Exchangeable and the wafer attaching part mostly held in the perpendicular condition, It is sterile junction 
equipment which has the temperature detection means for detecting the temperature of a wafer, the heat- 
conducting characteristic monotonous member fixed to the wafer contact side front face of this temperature 
detection means, and the heat insulation member by which wafer non-contact side surface immobilization of 
this temperature detection means was carried out. Therefore, since temperature detection by the observation 
of a wafer can be performed and the temperature detection means touches the wafer through a heat- 
conducting characteristic monotonous member, thermal association is dense and an exact temperature signal 
can be acquired. Moreover, although a wafer moves a tube up and down cutting and in order to carry out 
welding, and a wafer contacts a tube in the case of upper part migration and cuts a tube by melting, the force 
committed caudad is received from a tube at the time of contact. Moreover, in the case of descent, the wafer 
is in the condition of having been grasped by the tube cut by melting, and receives the force committed more 
nearly up than a tube. However, since the upper part of a wafer is pressed by the heat-conducting 
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characteristic monotonous member fixed to the wafer contact side face of a temperature detection means as 
mentioned above Also where a load is carried out to a wafer, both holding power which holds with the 
above-mentioned tube, and can oppose the force, and a tube depends, and driving force which drives a 
cutting means below A wafer can be held in the perpendicular condition, the cutting plane of the tube cut 
will also become perpendicular and junction of a tube will become a more positive thing. 
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* NOTICES * 

JPO and NCI PI are not responsible for any 
damages caused by the use of this translation. 

l.This document has been translated by computer. So the translation may not reflect the original precisely. 
2 **** s hows the word which can not be translated. 
3. In the drawings, any words are not translated. 
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±ffl5^Bl»±ffl5 6 3 *JfJJ5KLT^5o d «fc 5 & £ x ^ 40 
— S5»±ffl5^lftlS5±fiB6 3 Sfim: fcKet ^x;n 

Set *T*lc (tjjfgf^- 

a«T*c) *»**rt#, ^^^-Hfj7Sr±a5f|l/jRSil: 

< . 1 1, re ■> x / * - e * t ii iz imtz Z t 

wx # 

[ 0 0 1 6] $ hiz, l:/J9 , 1*1 1 0<i;j:-r «fc<5C SB IS 50 
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x/w gfi#ffiiMffiJ$gp6 7 a(:ip^SggT-SD> 
D*x/\-tf>2f«H«l*eB6 7 afflO«cSStBbT^«t^C 
tWJIK £x;\-6££&-r50g, [34lc^-rii7 

2 *§|< WS-ft$ggP2 2a 
its H(r*i-itfrL> Ell 2Cg*-rj;$e, iss&sn^a 
«firffi#6 4 fc->x^-Tffl«I8ff^»»6 1 iKDHC 

ftAts. ^*it«to, a«*»*a«i*ffl*f6 4«c«t 

4li'>xM-6±0BIBt5o *LTx £x^— 2S»U 
M-(Cct UJf^nfc^^JiM-iCct t)ffiffl^r^XM- 
*>l¥£n, B2i3£VEI4fcjR*I»»«tt2 BftiO, 
Directs** ifcttl§2 9rt(:gTt « e ±a$<£> 

ct -5 C *:*:^-tt#±ffl#ttl»±9 6 3 JMt Z> Z £ 
{CettK £xy\-£&-r&P5£(4, *xm— fl3£±SJ# 

«i»±ss 6 3 «±> &tttt»^aft&SM# 6 4 1: t & tz * 
x^-6 ct vms-fzcD-Zs *xA—e 

2 9rt(z^T^^i)C:i:^T-#^o 
[0 0 17] ^(c, 1^5(z^"r^3i/N-in^©JJBi^a(c 
o^TKW-TSo ^xyN-6 £ LTIi, IpJ^V^-J ct -5 

titzt&mmts z(D&mmftiz±%&<D&mfo£mMiste 

^£otzBl££tltzm,tjiit£, Z<D&tn&(Dmm&lzKt 

[0 0 18] »>xM-ftl»*iJ«I#a4 4(4, @5C^t 

SS»fcBlllES5 1 «:^LT*5 0s ?f>(:> H5(C^*rct 
-5«z«>x>r\— StS«»[118S6 5 SttSCttfifJ L 
Ho ^x^n— Jaj»tSJji8i|5iiB5 5(4> »*«»*a7ip& 

955 9$:#t, /^U^«agH«-t«c<t 0S«E8R4 3 * 

a7cD{±s*«ca-^i»r, ^iE^i/N-fia^Ktii-rsMi 

^JtSt^t'feSo i.SKI*5H1^-a7 £ LT(4, 
fc(43Hi. , affif/1[f*:T*SC fcW* Lh c ct L < 

(4, ^-^JKttfltWJfcttflltffltttfLfii-CftO, >• 
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[0019] mszm^x, M%<fflm^m4 4%£?>m 

b= l/K • a • ( 1+K1 • T • d a 

£<fc!K mjEmzmihtZo Kit, t>^-tmmttt 

fe5.o Cl©J:-5&lfIE£fT-5 ^A-^sftflifl- 
i:O^T-©^fi^«*(cSc5<SliE (K) Hftozk. 10 
??M£*f©&B$£S£ (T) *%mLtz&iEZ'i7 5Ztlz3b 

So *l-c. ituc^-r«t-5(^ aiEiasfi^ b is, i 
/Kitjzmxibzox. naij^n^^^^-iasd^a 

iO, ^^-SftA^HLTt^l-P^ Kl-T-d 
a/dtMIl i^<«tii^nSo MWtfWtSS 

b (t + At ) = l/K • a (t+At 
At) -a (t )]}••• (2) 
zcDt^lzvx, ^Jli^ftSffllEiSKfs^bte, StUi: 

ts^xA-gsitc tttmzti. ^mw^mti^5 20 
7 j; Qmmm^difiBitiztiZo zo&mm^dit, m 

tzP I DffiJEm2iZ\l}2ti, mjEMmm^etLx, 
mtiztiZo zommmmm^eit, pwm (/ovxm 

^H) ff -^{tf&IlSS 5 9l:AA$n5. PWMfg-sfftfifc 
ESS 5 9 (±, ±IB©MiE<SM{l* e taSiiiS^SIDSS 6 

otcfco-c^fijt^nsm^^ssci^issu, JiiEfiMif 

HISS 6 1 £ii?K H7-( 2lzm.Xt2>o K^-T 30 

fc^;u^?iJ{B^-gl±, * -< * ^ > *\ £ -f 5 >yff 
mE^.t^^^-^gi^^^So K ■< riDSS 6 2 t >7 

[ 0 0 2 1 ] &IZ, ■j? — £s3&{Sf;Slli?]S§(3 "DC ^ X 111 40 

$ 6 7 *>e>©ft j "7 v^mhs 8<;A;fr£a-<:^ 

te^tztb, =7 5^[hJJE§ 6 8(1, -if- h [°K?& 6 1 (T>K 
®?§) 1-ttLX, S<CH(D(l-^$:tb^ Lt.hS, ZOitz 
&>, 7- HHSfSli, P WMIff f(73 ON/OF F (H/ 
L) CftoX, lE^gZ K^<7-|n]lf§6 2 (-fUT-J-r^o 

iki/l 6 6^. ftJSifivMi last ;? n x *> o . > + >h fstit 6 

6 V (i. D>AU-?67i:iO. W&lVLBi V s 

e t fclt*e£ ilXl "I>c jiavft^cygx-d. >- -r > h HM/iKM 50 
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p i D*§iEi§ i (jtfli • ■ m&miE% 1 ) CA#<* 
ti, miEztirzismumm^bipmtiztiZo con 

D|fIEg§5 6ftt, milt. xU 



/dt) •••(!) 
*tLXgft£}5oXl>£o UfrU ±13©*i IE£fT9 C 

sffec-c, *ffi»aE&«fi«antt<jEttt:ji 

SZlfctfX-^So 
[ 0 0 2 0] 5£l(c^r«fc-5&}#aE£fT-5ci:lc 

X, (At) £#0tUX, 5U&S 

tiSfi:, 5£2i:&S 0 

) • { 1 + K 1 • T/At • [a (t + 
— * 6 7A>£M-?-jl;tt±i;£i£ft&l'>o b*»U 
tEVseti^K&Si:, n >/^-* 6 7 *>e> 

y-MUBS6 1 (T>H(n]SS) (C^tLT, ftL© 
1i-§-StB7JT-&o Z(OrzS), t— h IhJIS 6 l^^li, P 
WMfitfC«t3<Mgii, ^(5]SS6 2(CiB* 

£#-fi:. -5 ^^[18S6 811, -y-MUKei (7> Y 
ESS) (C^UT> HOifSffi^tS. 7^5=-|h1S§6 8 

[ 0 0 2 2] mi^3«tU : m2^7>7'3, 2(co 

i, H4, mi 4&&vmn izmt&sizmi&ztix 

f>£> 0 m<*6^«C(i, Sl^5>7*3l± v BI17C5«ri 
o IZ S s<—x3h£. ZCD^-T, 3 blclUliolHgtcUD 
'^(te>tlfc*M-3 a ^-^ 3 b#@5££nf;:^-7 
>7"i^3 c**UTl>S. -E-UT, C©^5>7"@ 
3 cli, iJz7f-7;H:iS$nTl>S. i) -7 
7- — -ZMt, 9 1 ?>7'm%.-£3 c<DTffilzm%.$tltz& 

3n«Zi9«tJ«SnTi»4. ?LT, CCOU-T^-^ 
yKIctO, SI 1 i7 7>7 - 3<i, lg&-r2>^i-7'4 8 , 
4 9 CO«IZ>t)LT{&ia77(fi), al'&^ftli, tJJfif^n/; 
•U «M?t f- a - 7 CDfg & *fl5 ffii fit fl 1 11 ifi l"J A- 1 . ft -5 «fc 
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2, Igft^T-A 18; 9£<fcD«/S;£*i,T^ 

»i*5>r3tt, «*«*cgi-3a6nfctt«ii: 

I^3c) ^#£o#£^&(,^cd£; LT^So i 

bi % 04i;^t<taCs g§ i 4^>r3©*-A— 

fc#«©ffl«) Ct^ 1 *5>72CD#fc-3§£B&jt 
BT?HU '**^2 7CJ:D*»C5lo»&ftfcttJ|k 

^ctdtlttoT^fto J:ot, ^1^7>73li, 

£o St. jfrfi-SBllctt:* H l^<fcI/EI4(c^-rJ:o 
JB1*5>7 3 (iEtttitt, fgl £5>:T@;££3 

c) ©«*©ft*»»(ft«*a«-r*a*j«»2 5#i£ 

[0 0 2 3] g2^7>7 , 2lt 04, BH4*5ctl5SI 
l Hzmir&oiz, ^2bt> :^-x2b(:[§ 
CTIBCttDtttt&ftfc*^— 2 at, "C-X2b*«H 

cD^^>r@^^2 c(4> >J -7f-7;w:l^^nt 

H££nfe?£®j£2 c k, 2 c©TSl5(c n 

fcl/-;HB*f2nfc i t0«lJ«*JlT^6o ^LT, CCD 
U-T^-^MCJ;^ *2*5>:/2fcJU i^tSf 
i-74 8, 4 9©ttt:«LT^fftt*|Dl,- Sl^»An 
IS, i2^7>7 , 2^il^7>7*3CWlt> ifijg^ 

[ 0 0 2 4 ] H 4 *5ct um 1 4 {c^-fi r> iZ s ffi 

£8B 107 U-Ai:^^>rSI^^2 ctOflCIt 
J¥EiW3 3#KI*6ftT;fc»K ffBSSS2*7>:T2 

(iEJtCH:, ^2^7>7'i^2c) Sgl^7>7 
flCffUTUS. ffiEflttfi: LT«\ 

^LT, CG>#E»#3 3fcJU m*5J:V 
i2^?>73, 2(Ccfc t}*2*ORlHMa^jL-7'4 
8, 4 9*flLilU-£$£ LTffi»LfcB#flD. Hj«tt*- 

tt«*ftT#?K flH«tt*-a-rtiE»tfci:*, §12 
^7>72^11^7>73 e ):0 S^ttKHir 4^fiJC 
lli<J:5i:«a*ftTi>5 e cfc^T, co||fiEP«joMil 
1 T-tt, SS 2 * 5 >rf?MMH»(4, ±8B© U 
-7^— >OL * — * * ^73 0, ^731, > t 7 h 
3 2. 7, «iEffitt3 3CJ:0«i*&ft-ci-ic 
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[0 0 2 5] * LTx gl^7>73^ct^2^7> 
7 2 {i s 1211 7tC^T^a^s Sf5tSfa-7S»fi) 

^>7"3, 2 (is ^3b, 2 blZtk®aS&iz%L*)tt 
U6ftti^-3a, 2a**t,T*5!K ^-^3b, 

6nfc2o07D^h3f, 3e*5cttJ2f, 2eSt 
LTl^fto Z LT. *n y h 3 f , 3ek^Dyh2 
f, 2 e#fi|frt^3ttfl k ©'<— *3 b, 2bcDig®(3 
10 (4, «3tt©BM»3h, 2htf»tte>*iT^5 0 * 
UTs */^3a, 2 a £14, ±IB£>^— X3b, 2b 
©HWaM*3h, 2ht»«1-SJBttCD«33tt©B«S5 
^3g, 2 gtfiStt &JXT^£« 3 a, 2a<£j*i 

SfflifgiiftoTt^o ^UT> *M-3a, 2 ate 

^'-3a, 2a*Ht5k N ^-7 3b, 2b<DD- 
^fc^^-f^o ^LT, 2*0^01 — #/\-— 3 

a, 2 atfEBD&ixfci:^ ^— * 3 bCDEfl8SB#3 h 
3a©HMW3g4:©H, tf-<-x 2 b 
20 ©RHMttf 2 hi:*-M— 2 aCDRflggp*J2 giKDmiZ* 

ttilB3i£#U i2^7>72^, d 3 i £ 

«Wr*IH»2 i*#LTt^a«D"C^ i2^7>/2 

[ 0 0 2 6 ] * LTn il^gf 1 (4, HI £**-f 
<fc"5£> t)m&LtZ>*?7 3 0 k, CCD^T3 

0©i6l:ctO@l(Eti*73 ISSLTjSD, ^7 3 
30 H3 2tltt, HI 4K:g%1-J:-5C\ 2~D(D* 

M9, 17 #H££*lT*5tK *A 1 9 , 1 7 {4, * 

73 KDmRtmz^-r^o ^ut, *ai9os« 

1 9 a#»i*6ftTt^So * LT, *A 1 9<D 
^Ail9 art*«BfS7*D7 1 8 a 
-f £g§ 1 ^^>r^ffijfflT-A 1 8Ma«J 6ftTH4o 
*fc. T'-A 1 8(DT«(4> ijftl 8 b (C«t D7 1/-A 
9t-Ili&Rlfi6C3£l*$nT*5 0. T-A180±5S(±, 
Mi 1 ^7>73(D^7>71^3 cU:»»6ft&SiSl 
40 1 8 edefc 0tEI»Rj|6Ca[»*lXT^*. tot, SI 
1 ^^>7*3(4, "J-7f-7;K!!)U- JUffit* 3 n(C?S 
oT, EI 1 StZ^-f «t-5«-, * A 1 9 0@e(C«t 0, * 

- 7oi t- » l t 7k ^Ptt® (c t m tc 15 mk 15 < z & W) r 

[ 0 0 2 7 ] WdS^fS5(i> Ell 3(I^L, JiJiOid 

c 7-i*35 c(^^^(Z, i i [ i{t6n/'-^^Dr 5 b 
50 t > s/"fa;s d 7 u — /- 9 ^coikf-r^s e«<iL 
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T^So^LT, t>^gB5d«Zctt)7U-A9«c:»L/ 

hfe7*P75blt E) 1 3 (Z^-f 4:5(3, ^JA17CD 
7 al*]£JgftU * AjftOJ&RC «fc 5 , «DK¥ 
S5(4±T»JirSo 
[ 0 0 2 8 ] ■£ LT> AA17lt Ell 3*5«tVEIl 6 

StlT^So.^Us ^®r^g5<D:7*nT 5 b(4, 
4A170*Ail 7artt:ffiBLti5Dx AAS17 

155(4, 0 1 6C^tcta(^ *A 1 7CD[g3teCZct 0v 
7 a<DJ&tt£fl£^±T£* g^lftjtnttx 2* 

•f So $ £>(3, ^JA17lt EI 1 4£7f>"f cfc-5Cx 
»£»2*7>r2(DM&«CD*A*l 7 cgSlt^ 
So #A?g 17clt £11 1 7 f jfecfcVfcffll® 1 7 e 
£#LT;fc'K £11 1 7 f JsJtVfefflJB 1 7 elz<fc 

fg2^>r#{£g£»]®]?-So S62*7>:TBS 
£2 cCI4T*torfS^tB»**UT*0s *<D?tm 
IZ\£7*a7 2 OifiiStttbtlT^Zo CCD77J-OT2 0 
14, *2*7>r2©KlW8©*A»l 7 crt£JgiS-f 
So ^bts Ei 1 413^1" .fcdlz, 7*D72 0i:*A 

»i 7 c(z>{iy®p^{zi4, e^owiBtf-eesct-SKijBja 

7 n T 2 0 (4-. ii UM 17c <Z>*E®J@ 1 7f C 
S4;-5(3&tu 7tD72Oi:*Ail7c061il 
7 efcflDHce^WBB^-ceio L**U SJl*J;tf 
i2^7>73, 2134 0 2*<97 c ^-:7*£{£J$-f S 
±iS©cfc-5lC^ 2o©^7>7 , 3 > 2(4^ft^*u 

2 #<dt^--:7-£j? L«f i -5 kebs uis&irs fcto, 

*»#3 3«U ±IB5 L i-^CDB5StjeH-rafi«*«t 

2^a-7^^t^ttifli, Ell 4(3^1- <fc -5 
(3, 37 *d 7*2 0(4, *All7c©£iI17eCi 
S£?(3& 0, 7 7rP72 0J:*Agl7cOtl 
® 1 7f iicoiBiceTOlBH^TSao LfrU ±i$co 

7*072 0 14, *A» 1 7 cCDSfflJffi 1 7 f (rSffif 
Sctd(3&D> 7^o72 0}:^All 7c^fifflil 
7 etOPB^z^T-coP^^^T'tSo IOJ:oC> 
«3 3<Dftm&JiV73.-7'<DB.fttHZ&t) % 7*a7 
20#£Jg-ra*/* ;»(OfflB;S] *s«B# W Cz A ft f S «t o 

[ 0 0 2 9 ] fit, Hll 4(3-*T4?(3, ftiffiffii 1 7 
fCIHWBl 7d»SE$nth2 )0 CGOfHJeHM 7dfB» 
^tD72 0 AvflMEll" SlUJIMUt. LUfflf-T^fit^.t 0 -7- i 
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CDSffllJ® 1 7 f £»oT*ttLT^Stt«-C*tK 4-3 
7tD7 2 0(4BSiU 7gfl7}(3ASo Z<Dtz&>, B 
95 1 7 d©ai$#*£W\ g2^7>72^il^7>7 
3*|q|t:»i[|-r*Cfc«Cttao CltUCcfcO, T^a-^CD 
Jg-&#J;5fiilli:&So fits 7 c<D6fl0ffl 

1 7 e^fcOaSS 1 7 g#IS:tt?>ftT^£o CCDQDSP1 7 
g(4, ^5>^3, 2CDrtao«»©fc«>CDt,CD"C& 

So ceDBMsi 7 gftRitsitCctt), «2*5>r 

2fc^*tt#3 3«Cff-rcfcC:J: 0, 7^D720*s 
10 Hffll 7 gt3^g-TS^T% i2^7>72SSl^7 

4 5, »1 *5>r3 t*2^5>rt0HBK:RRIHI#» 

suit- * Ltzt&miz 4 o »»-r * c t#qi 

16 4: «i: So C£>tH]g{5 1 7glt Ell 4(3^iTcfc?t3, £ 
fflOffi 1 7 f ©QDoC 1 7 d (»2^^>^2(3DB*-&A*fT 

to ft saw*) kSKiqi*i^'5(ftiiK:ift»6n-ci^*o 
i2^7> rajs* 2 c ©T^rtccD^s^mastcistt e> 

20 tlfe7*D72 0#.ia»l 7 dg|5»tCAottNSi:§ 
(4. ?-i-^«J«», □^i:t-S7 c ^-^S$:}g^L 

So ^i^^>r*>at3^±b-c*55, m 
i^7>73ii, ^2^^>rtrn/zttS(3$>So a 

<*:ft(3(4, mi\Zm*&o^ (1^7>73^ ^2 
^7>72i:D ^31 L-"C 35 D , SB 1 £ "7 >^*3tt, ^ 2 

^^>ri:rnfeffiM(c$)So dcDfc^, c©*wbt- 

(4, !B 2 * 7 > r 2 ©ftBBOflffiiiJeTB ffl UTS 

5s £<b(3, ffi *^>r©«tf»©rtffi*eT»BL 

30 T^So 4oT, BffiLfcSB2 *7>:T2<0[*lE;l3«fcV 

[ 0 0 3 0 ] JfcC, M990Mta^llK«aEBl©ffn« 
Hffiftffli^TttWf a» Ell 8(4, «J»f*S. ^1^7 

>x ^2^^>roi6^s^-r^-f ^>^+ — ht- 

feSo Ell 9, ED 2 0Sot^H2 1(4. MSWig^SSB 
©flFfflftltt8|-r*fc«)©7D— hT-feSo H2 
2, EI2 3, E12 4£4:r>'E]2 5(4, iiWg^I© 

ftB*iiifli!rsfc»©Biwia"e»s. cos^mit? 

(4, »*ft«»TB#0*l^^>r3tt, |2^7>7 
40 2fcrfLfcffiIt&ot«?), El 1 8©^^ 5 >^t^^ 
- hO^±<4B(3feSo El 1 8©^^ 5 >^'5^- 
«lfl©^S(4, (»i-*^>:rfc*2*^>r©{ft 
■ #*oTl»*««) €0° i:L, ^^^©^T3 1(D 
yt7h3 2©[5lf£ftg, St*«S£ft«. 7J/,17S4 

1 9 0(H]ipr^K^i:#0, tSBr#S («>xy\ 
-) , i?1^5>7'3, »2^^>r2^i6StjRffc 
(DtrfcSo 

[ 0 0 3 1 ] IMi^D-^t- hCOH 1 9 (Z^ 

T4 o(z, ia3©^<*vt 5 ocsi^enxi »aflt3P.^-r 

50 -7- 5 1 fcfli*c 3nC4'h Ed 3 (Z n'+mWIBl 40^ 
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3<D'i*)V5 0lZiBLttt>tir^2>#5>7t)*y h7-f 
yf5 3ft»t. CPUCi^ *Il*cfcV»2*7> 

r^gi^T^s^g*\ fBi*ctv»2^9>r<)*iH^ 

JB2^^>r*fiit:KHi-r49!Uiffl3 ift#U 
7>/2^ Z<D$*&&3 i*JRttf a Q3S32 i L 
T^5<DT% £2*7>r2B\ g! 1 ^>7*1 £gflg 

ft, mi3«fctm2*^>r#H^T^5Ci:fcJU Sg2 

CKDUM-l 6C<fcDON/OFF<¥ft3V-f *o;*-f 
•y^l 3£cfc D&*D£ft&o JK*tfJlZf4, 7^DX^ 
y^lStt, *2*7>r^«Ptttt»(JDi:*f±. OFF 

letmmiss um-i 6^b^^^^d^^^^i 3 

ZONVtrnt-tZo ZCD^J tazj 1 3©ON/ 
0FF{f^l4, frJSPg§4 OiZA^^n^o Jgl*,fcV» 

±(ciS(t6nfc8$v^^D^>r ^sws (73) , 

SW6 (7 4) A^tftarSCliitwctOfilBf^ftSo ^x 
M— SlftU^— 2 2#jj§C«fi£&5Ci:(4 x 7^>7D^^ 

l>t§^f4, OFFt^D, C©v>f^D^-f 14© 
ON/OFF(|?lt SJ«4 0l:AA?n?)o 
[ 0 0 3 2 ] f IT, dl 9^^-Tct-5tC, ±3©4o 

«fcV&2*v>7"£JHj£tZf£«£#a 0 ±5fiCD 4 

l*5«tO c «2^7>7 p A«J|(A«riijaLfc«, 2*©qim 
t£3^-:/4 8, 4 9 &JBlt3J:V!B2*5>r»c»» 
T3o CI©«JB-e©»l*$ctU f !B2^7>r3, 2(4, 

oS#(c§Stte>ft£xn ^ h 3 e i: 2 e#£V3 f £2 
fltm^zfatiH*&z>rzi£B£te-?Xi\2>o fit, 0B 
m*<DT^-74 9Z^Mm<D7>ay h 3 f , 2ftcSS 
f U ia«c*ti-S*j^ffl?-jL — ^4 8 £21#iJ©7D * h 
3e, 2el:g8t§ 0 t LT> ±E© «t -5 (:» 1 * J: 
vm2 2?>7*3ZfflmLtz&s ^xyx-Jcf£U'<- 2 
2 ft^7>7"IKiJ(H»PLT, ^xy\-£2cJft-f£o ^x'> 
— Jclft U > 2 2^^7>7 Dl'ICWI" C t: (let 0 . 
— h *) >s > S |>J «t 0, 8rLi »■> x/i — 9 llie 



( 9 ) 




^P3¥6 - 9 10 0 9 



16 

x;\-iR»J|g2 9rttciK*ft<*ft5 0 ft^t, ;^;i/5 0 
(Dmtfexj y?5 2 &ftt£®2 0£)7D-^-f-h£) 
©C#firU 03CTxtHig4OSMtSCPUC 
<fc!K ^l£«fctfg!2£^>r#ffiDT^£frg;i)\ £ 
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